1. Introduction
===============

Chronic kidney disease (CKD) is associated with a decrease in renal function due to age that is aggravated by factors such as high blood pressure, diabetes, obesity or primary renal disorders. This decline in kidney function is progressive and irreversible, so for prevention of severe complications such as uremia, patients must undergo renal replacement therapies such as hemodialysis and renal transplantation ([@b1-epj-10-6853], [@b2-epj-10-6853]). It is estimated that more than two million people in the world are undergoing maintenance hemodialysis treatment ([@b3-epj-10-6853]). In Iran, 15% is added annually to hemodialysis patients ([@b4-epj-10-6853]). Regularly-scheduled hemodialysis and complex therapeutic regimens impose a heavy burden on patients ([@b5-epj-10-6853]) and severely affects all aspects of individual, family and social life of them ([@b3-epj-10-6853]). Success in controlling CKD depends on compliance with the treatment ([@b6-epj-10-6853]). The results of studies show that dietary regimen noncompliance, which includes intake of medications, fluid and dietary restrictions, effectively increases the risk of hospitalization and mortality ([@b7-epj-10-6853]). Dietary noncompliance and malnutrition indirectly affect the symptoms of depression and are associated with poorer therapeutic outcomes ([@b8-epj-10-6853]). The results of studies show that when the complexity and length of the therapeutic regimen are greater, the likelihood of its nonadherence also increases ([@b9-epj-10-6853]). Due to the prevalence of therapeutic non-compliance, compliance with treatment regimen has been the subject of many clinical investigations since 1970. In hemodialysis patients, non-compliance with the therapeutic regimen is common, and 20% to 86% of these patients have shown non-compliance in one or more aspects of therapeutic regimens ([@b10-epj-10-6853]) but the median is near to 50%. Self-reported findings show that noncompliance with fluid restrictions regimen is 30% to 74% but non-adherence levels indicated by interdialytic weight gain had a wide range, from 10% to 60%. Noncompliance of potassium restricted regimen and phosphorus-binding medications are 2% to 39% and 19% to 57% respectively ([@b11-epj-10-6853]). Currently, various studies have focused on identifying the predictors of therapeutic regimen compliance in patients with chronic kidney disease. The results of the studies show that motivation by the staff, the level of knowledge and social support is associated with the compliance of the therapeutic regimen. However, in general, studies still fail to find a stable relationship between demographic and psychosocial factors and therapeutic regimen noncompliance ([@b9-epj-10-6853]). One of the important issues in mental health and psychology is resilience. Resilience means the ability to adapt to difficult situations and provide flexible responses to daily stresses ([@b12-epj-10-6853]). Resilience can develop a kind of ability and control in the person that enables him to overcome some of the physical and economic burdens and psychosocial consequences of the disease ([@b13-epj-10-6853]). As mentioned, chronic kidney disease and hemodialysis treatment cause many psychological stresses on the patient and since resilience is the ability to cope with traumatic situations ([@b12-epj-10-6853]--[@b14-epj-10-6853]), it is thought that resilient patients have a greater acceptance of the disease, resulting in higher compliance with therapeutic regimens. Due to the high level of therapeutic regimen non-compliance in Iranian hemodialysis patients, and also a limitation of research on the determination of resilience among hemodialysis patients, we investigate the relationship between resilience and therapeutic regimen compliance in patients undergoing hemodialysis.

2. Material and Methods
=======================

2.1. Study design and patients
------------------------------

This cross-sectional study was done in Besat and Shahid Beheshti Hospitals of Hamedan, Iran from January to April 2013. All the hemodialysis patients referred to Besat and Shahid Beheshti Hospitals of Hamedan, Iran were study population. The inclusion criteria were as follows: age older than 18 years, a six-month interval (at least) since the first hemodialysis session, willingness to participate in the study, without acute physical illness or non-pleasant events during six months prior to the study (events such as death or severe illness of family members or close friends), and exclusion criteria were known mental or cognitive disorder and hospitalization. Due to the limitations of similar studies, we performed a pilot to obtain the sample size. First, 60 patients were randomly included, and then with 80% power and 95% confidence, 107 patients were selected through systematic sampling method to be enrolled in the study from patients undergoing hemodialysis in Shahid Beheshti and Besat Hospitals of Hamedan, Iran. The total number of patients with the inclusion criteria was 150. After a random sampling of 60 patients for determining the sample size, a sampling frame consisting of 90 patients was formed, then the first patient was randomly selected and from the number of this patient with the sampling interval of 2, other patients were selected randomly.

2.2. Measurements
-----------------

The tool used in this study was a questionnaire with three parts, of which first two parts were prepared by the researchers after reading resources provided. The first part of the questionnaire included ten questions about demographic data such as age, sex, income level, education level and marital status; the second part included six questions about disease such as disease duration, hemodialysis duration, the number of dialyses per week. In order to determine content validity of these two parts, the questionnaire was presented to the eight faculty members of North Khorasan University of Medical Sciences and, two hemodialysis patients and two nursing students. The third part was the Connor-Davidson Resilience Scale (CD-RISC) which consists of twenty-five items, and each item rates from 0 to 4 (5 points), higher scores reflect greater resilience ([@b14-epj-10-6853]). The questionnaires were completed in collaboration with the researchers during hemodialysis. The patients' mean levels of potassium and phosphorus in the past three months were recorded; also, the interdialytic weight gain was measured between the two periods of dialysis. The criteria for the therapeutic regimen compliance were as follows: 1) mean of inter dialytic weight gain less than 5.7% to the dry weight, 2) serum potassium 5.5 mEq/L or less, 3) serum phosphorus of 6 mg/dL or less, and 4) no more than 3 absences in dialysis sessions. Failure to adhere to even one of these criteria was considered as non-compliance ([@b5-epj-10-6853], [@b6-epj-10-6853], [@b11-epj-10-6853]). After determining the patient's compliance with therapeutic regimen and resilience, the correlation between these two variables was analyzed.

2.3. Validity and reliability
-----------------------------

CD-RISC includes 25 items and is graded based on the five-point Likert scale (zero: completely false; five: completely true). In this scale, the minimum score of the individual's resilience is zero and the maximum is 100 ([@b14-epj-10-6853]). CD-RISC is a validated and reliable scale which can be translated into several languages and used in different groups ([@b12-epj-10-6853], [@b13-epj-10-6853]). For the first time, Mohammadi adapted this scale in Iran ([@b12-epj-10-6853]). In this study, the reliability of the CD-RISC was estimated as 0.76 by Cronbach's alpha coefficient.

2.4. Data collection
--------------------

After obtaining the written consents and introducing the researcher to the study environment, the questionnaires were completed by all patients, who met the inclusion criteria during hemodialysis. Based on the information in patients' medical records, predialysis serum levels of potassium and phosphorus, as well as the interdialytic weight gain and dry weight, were recorded in the past three months for each patient. In order to collect the data during the investigation, the researcher was present in the morning, evening, and at night shifts.

2.5. Ethical consideration
--------------------------

The subjects were ensured about the confidentiality of the data, and consent was obtained from the respective participants. This study was approved by the ethical committee of North Khorasan University of Medical Sciences (research code 91/p/539).

2.6. Statistical analysis
-------------------------

For the comparison of the mean between the patients, a two-tailed independent t-test was applied. Chi-square test was used for the comparison of qualitative variables between the patients. Logistic regression with conditional backward method was used for the prediction of Odds Ratio (OR) of accepted regimen compliance in terms of resilience, age, gender, education, employment, and dialysis duration (years). Statistical analysis was performed using SPSS (SPSS Inc., Chicago, Illinois, USA) version 17. P-value less than 0.05 was considered statistically significant.

3. Results
==========

In this study, 107 patients were assessed, 57 (53.3%) patients were males and the mean age of them was 49.96±17.39 years. Other demographic and clinical characteristics are provided in [Table 1](#t1-epj-10-6853){ref-type="table"}. Of all the subjects, only 25 (23.4%) cases had therapeutic regimen compliance, and 82 (76.6%) patients had non- compliance. Other results of therapeutic regimen compliance are provided in [Table 2](#t2-epj-10-6853){ref-type="table"}. The independent-samples t-test showed that there was no association between the two genders in terms of regimen compliance (p=0.441). The mean score of resilience was 75.04±14.54. Among subjects who adhered to the regimens, the mean score of resilience was 80.48±15.71 vs. 73.38±13.84 for those who did not adhere to the regimens. The difference in the mean scores of resilience between patients with compliance and without compliance was statistically significant (p=0.032). To predict compliance or non-compliance with the therapeutic regimen, we used resilience variables such as age, gender, education, employment, and dialysis duration (years). By calculating conditional logistic regression, it was concluded that only resilience and age were significant factors related to regimen compliance. According to the results, in those subjects with greater resilience for 1 score, the chance of compliance with the therapeutic regimen would be 5.4% higher (OR=1.054, CI 95%: 1.01--1.103). In addition, elderly patients were more likely to comply with the dietary regimen, and the high level of therapeutic regimen compliance increased to 1.072 over one year (OR=1.072 CI 95 %: 1.033, 1.113) ([Table 3](#t3-epj-10-6853){ref-type="table"}).

4. Discussion
=============

This study aimed to determine the relationship between resilience and therapeutic regimen compliance in patients undergoing hemodialysis. Our main finding is that resilience is related to the therapeutic regimen compliance and in patients with greater resilience scores; the chance of therapeutic regimen compliance is increased. In this study, we found that the therapeutic regimen compliance in hemodialysis patients is low while in the Medeiros et al study, 40.7% of patients are noncompliant. This difference may be related to the lower mean age of patients in our study and the use of the self-report tool in the Medeiros study ([@b3-epj-10-6853]). The results of Melon et al. indicated that 62% of the patients were noncompliant in at least one of the domains of therapeutic regimen, the patients in our study were in a worse case in terms of compliance. This may still be due to the higher mean age of the subjects in their study ([@b9-epj-10-6853]). The most important causes of therapeutic regimen non-compliance of dialysis patients according to studies in Iran are factors such as psychological problems and especially depression, which plays an important role in the isolation and dismay of the individual and as a consequence of therapeutic regimen non-compliance. Other factors such as the lack of awareness and attitude of dialysis patients about their treatment and lack of adequate social support are also involved in this regard ([@b4-epj-10-6853]). According to a report by Rambod et al, the results of the studies indicate that the range of potassium restricted regimen compliance is between 60% and 65%; and the results of their study on potassium-restricted regimen compliance in Iranian patients were 5.94%. Adoption of potassium restricted regimen compliance in our study is 81.3%, which is similar to Rambod's results. This significant difference in potassium restricted regimen compliance of Iranian patients may be due to differences in the dietary habits of Iranian patients with others ([@b11-epj-10-6853]). Studies showed that the range of adherence to the medication (phosphorus bindings) and phosphorus restricted dietary are 50.5% ([@b11-epj-10-6853]), the results of the present study are consistent with this range but the results of Rambod et al showed that 74.5% of the patients had medication compliance, which is different from the results of our study. The mean age of the patients assessed by Rambod et al was more than that of our patients, and one of the reasons for this difference might be this ([@b11-epj-10-6853]). Khalil et al. and Staji et al reported that almost half of the patients in terms of serum phosphorus status are within acceptable range, which is similar to the results of this study ([@b6-epj-10-6853], [@b8-epj-10-6853]). The lack of knowledge about phosphorus-containing foods and the importance of using phosphorus-binding medications and the lack of education about the need for changes in individual habits can be related to this problem.

In the present study, the compliance of potassium restricted regimen was better than the phosphorus restricted regimen and medication regimen compliance; these results are similar to those of Rambod and Park ([@b11-epj-10-6853], [@b15-epj-10-6853]). Serum potassium can be controlled by dietary compliance only, but in order to prevent the increase in blood phosphorus levels, both medication and dietary regimen compliance are needed. Therefore, the higher level of non-compliance in this area than the potassium restricted regimen in the present study as well as in other studies can be related to this problem. One of the other reasons is the early onset of high levels of serum potassium symptoms in patients, such as gastrointestinal symptoms which are rapidly relieved by dietary compliance. It is also possible that the restriction of high-potassium foods is easier than phosphorus-containing foods since potassium-rich foods are mostly vegetables and fruits ([@b15-epj-10-6853]). In the present study, older patients were more compliant with the therapeutic regimen. Khalil et al and Park et al. found similar results ([@b8-epj-10-6853], [@b15-epj-10-6853]). The reason is likely that the older patients worry about their health more than younger patients. Younger people, due to more social relationships, are also more likely to consume food in restaurants, and parties etc., which can lead to noncompliance. The results of this study showed that resilience is related to the therapeutic regimen compliance regimen, which is similar to Medeiros' study ([@b3-epj-10-6853]). Also, the results of Ma et al indicated a significant positive relationship between health-promoting behaviors and resilience ([@b16-epj-10-6853]). Therapeutic regimen compliance can be a byproduct of resilience. Grunberg defined resilience as the unique ability of persons to prevent, limit, and overcome the harmful effects of difficult conditions, such as chronic disease ([@b17-epj-10-6853]). We used the medical records from the past three months and this might be one of our study limitations, also the serum markers such as potassium and phosphorus might be affected by dialysis.

5. Conclusions
==============

According to the results of this study, compliance in the patients is low. Also, compliance is related to resilience, and patients with a greater score of resilience were more likely to comply with the therapeutic regimen. The results indicate that the issue of therapeutic regimen compliance in hemodialysis patients still needs attention. Also, according to the findings of this study which indicates the relationship between resiliency and regimen compliance, it is necessary to pay attention to the dimensions of the mental health of patients with chronic illness. It is suggested to investigate the promoting factors of resilience and the effect of them on compliance in future studies.
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###### 

Demographic and clinical characteristics of patients undergoing hemodialysis (n=107)

  Characteristic                     Values; n (%)/Mean±SD   
  ---------------------------------- ----------------------- ------------
  Gander                             Male                    57 (53.3)
  Female                             50 (46.7)               
  Marital status                     Married                 77 (72)
  Single                             16 (15)                 
  Widow                              12 (11.2)               
  Divorced                           2 (1.9)                 
  Education                          Literacy                12 (11.2)
  Primary School                     34 (31.8)               
  Secondary School                   16 (15)                 
  Diploma                            25 (23.4)               
  Collegiate                         20 (18.7)               
  Occupational status                Unemployed              13 (12.1)
  Employee                           10 (9.3)                
  Housekeeper                        41 (38.3)               
  Farmer                             2 (1.9)                 
  Worker                             4 (3.7)                 
  Others                             14 (13.1)               
  Retired                            9 (8.4)                 
  Disabled                           14 (13.1)               
  Income sufficiency                 Yes                     15 (14)
  No                                 38 (38)                 
  Somewhat                           54 (50.5)               
  Dialysis frequency (per week       2                       35 ( 32.7)
  3                                  72 ( 67.3)              
  History of renal transplantation   Yes                     11(10.3)
  No                                 96 (89.7)               
  Other disease                      Yes                     60 (56.1)
  No                                 47 (43.9)               
  Duration of dialysis (year)        2.49±0.87               

###### 

Compliance of patients undergoing hemodialysis

  Compliance                             n (%)
  -------------------------------------- ------------
  Potassium restricted regimen           87(81.3)
  Phosphorus restricted and medication   54 (50.5)
  Fluid restricted regimen               53(49.5)
  Attendance in dialysis sessions        105 (98.1)
  Total                                  25 (23.4)

###### 

The findings of logistic regression by conditional method of prediction of compliance by therapeutic regimen via resiliency and demographic variables

  Variables    B        p-value   OR         95% CI for OR   
  ------------ -------- --------- ---------- --------------- -------
  Resilience   0.053    0.023     1.054      1.007           1.103
  Age          0.069    \<0.001   1.072      1.033           1.113
  Constant     −9.077   \<0.001   p\<0.001                   

OR: Odds ratio; CI: Confidence interval
